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genesis of glaucoma is discussed. More extensive studies are necessary.
The relative importance of raised intraocular pressure to vascular insufficiency in causing optic nerve damage and consequent visual field loss in primary chronic open angle glaucoma has long been debated. I It is likely that both fac tors, as well as weakness of the supporting glial and con nective tissue of the optic nerve head, as shown by QuigleyY are interactive and in any particular case they contribute to a varying extent. The evidence that carotid artery disease plays a role in the causation of glaucoma tous visual field loss is anecdotal, based largely on isolated case reports4,5 although supported by the ophthalmodyna mometry studies of Drance.6, 7 The present study set out to determine whether patients with a marked asymmetry in the severity of visual field loss had evidence of signifi cantly worse carotid artery disease on the same side as the eye with advanced field loss.
SUBJECTS AND METHODS
Patients with primary open angle glaucoma showing advanced visual field loss in one eye and early field loss in the fellow eye were studied. The fields of vision were examined using the Friedmann Visual Field Analyser and Eye (1992) 6,273-276 recorded using a numerical scoring system. 8 We arbitra rily defined a score of 15 or less as representing advanced field loss and a score of 40 or more to represent early field loss. Nineteen patients who had this marked degree of unequal field loss were identified from the computerised data base of patients attending the glaucoma clinic. Three of these 19 patients were found to have other ocular or neurological disease which might cause loss of visual field, and were therefore excluded from the study. The remaining 16 patients were contacted by letter and invited to participate in the study; two were unable to attend because they had moved out of the region and three declined the invitation.
Three patients were known to have systemic hyper tension and three were diabetic. Four patients had diastolic blood pressures of lOO mmHg recorded on the day of the carotid Doppler investigations. All 12 patients were on glaucoma medications and three had previous filtration surgery, Four patients had started pressure lowering ther apy at a different hospital and we do not have the pres enting intraocular pressure at the time of diagnosis in these four patients. Seven of the eight patients presenting to this department at the time of diagnosis had higher ocular pres sures in the eye with advanced field loss than in the fellow eye with early field loss.
Common carotid and internal carotid artery scans were performed on the remaining 12 patients using a Diasonics CV 400 ultrasound machine with a 7.5 MHz transducer using a range gated pulsed Doppler with a frequency of3.0
MHz. The patients were recumbent in position with the head turned slightly away from the side under inves tigation ( Fig. 1) . Measurements of the pulsatility index, resistance index, and the volume blood flow (ml/min) were calculated from the images obtained.9-11 The pulsa tility index (PI) and the resistance index (RI) are both influenced by the resistance to blood flow, i.e. they increase proximal to a region of increased resistance or stenosis. They are calculated from the graphical represen tation of the systolic and diastolic arterial blood velocities during the cardiac cycle (Fig. 2) . In order to measure vol- In our study of Doppler carotid ultrasound in glaucoma patients with marked asymmetry in visual field loss, there were significantly larger resistance and pulsatility indices, indicating an increased resistance to blood flow, in the internal carotid artery on the side with the greater visual field loss, The number of patients in this study is small, due in part to our decision to include only those patients with a marked asymmetry in field loss. The results suggest that a larger study is now warranted, which should also include patients with a lesser degree of asymmetry.
